«f0w

¢— Eight of the C sh bz kernels were Wx, lNone of these, however,
showed any #x to wx variegation, In order to rapidly visuallze the
tyoes and freguencles of chromosomes 9 constitutions that the gametes
of this plant could have, a diagram of the usual synaptic association
of the two chromosomes 9 in this plant and the resulting tynes of
cross-over chromatids, 1s included with table l4-a, It may be seen
from this diagram that the 8 ¢ sh bz Wx kernels could arise from
crossing over in the region of the arrow--between the distal #¥x locus
and the point that marks the beginning of the proximal duplicated
segment, These chromosomes--carrying C sh bz i/x--should be normal in
morphology and should yaVe no Ds locus, Therefore, no ix = wx varie-
gation should appear in the kerneles receivinz such a chromosome, AS
stated above, no ix - wx'variegation appeared ir the C sh bz .4x kernels,

Thls same nlant was orossed to an ac ac female plant having the
rearranced chromosome 9 wlth ¢ 3h Bz wx ds and a normal chromosome 9
with C sh bz wx ds (table l4=b). In this cross, the 65 C = ¢,5h Bz
Wx - wx kernels arose from fuslon of a female nucleus cafrying the
¢ 3h Bz wx chromosome with a male nucleus carrying the Dunlicastion
chromosome, In the resultling varlec=ted kernels, all the ¢ sreas were
wx, NO extensive wx sectors regularly appeared in the C areas, Agaln
this shows that the Ds loocus in the Duplication chromosome ¢ of the
male parent rust be to the right of the Wx loel,

#ith resard to chromosomes 9, plant 4628K«2 had the Bame zenie
and chromosomal constitution as plant -1, It was, however, ac ac,
¥hen crossed to C sh bz wx ds ac female plants (table l15-a) or to ¢ sh
Bz wx ds ac female plants (table 15-b), no wariecated kernels
appeared, “here were only three types of kerncls on the ear in each

of these two crosses, On the basis of the <iven constitution of



Table 15-a

C sh bz wx ds ac @ x £ 48 sh bz dx Wx Bz 3h Ds (Dupjac ac ¢
C ds sh bz wx(normal)

4626K~2
Jd Dupliocation ;
Cross chrombsome 9 . J normal chromosome 9
€ Sh Bz W#x C shbz#  C sh bz wx
non~variegated
4361~11 x 4628K-2 124 g 4 132

Crossovers in sh class: 3%



Teble 15«b

¢ sh Bz wx ds ac ¢ X 4628K-2

Duplication
Cross chromosome © | Normal chromosome 9
C Sh Bz #x C sh Bz #ix C sh Bz wx
43476 x A628K~2 167 : '3 214

Crossovers in sh class: 1.4%



Table 15w¢

C sh bz wx 45, Ac ac ¥ X 4628K~-2

g

Cross Dupliecation chromosoms 9

Normal chromosome 9

’ - : i limenaliiupam
C 3h Bz ¥x C Bz=~C bz, Sh-sh, Wx-wx | C sh bz Wx C sh bz wx
- non-varie- | Non-varie~
gated | gated
4462C-2 x 4628K-2 90 | 63 13 213

Crossovers in sh class: 5,7%
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plant 4628KE~2, only three types of kernels are to be expected, The

C sh ix kernels. in both tables, should have a normal chromosome 9
carrying C sh bz Wx that arose from a crossover in the reglon between
the dlstal x locus and the position that marks the beginning of the
proximal dunlicated smegment, This corossover distance is 3% and 1.45%
of the C sh kernels in tables 15~a and 15«b, resnectively, and 1is
similar to that observed for the same region in plant 4628Kel,

dhen nlant 4628E-2 was crossed to a © sh bz wx ds, .i¢c ac female
plant (table 15-¢) approximately half of the kernels receiving a
chromosome 9 carrying C Sh Bz #x were C 3z ~ C bz, Sh « sh, Wx - wx
variegated, There were 13 C sh bz #x kernels (5.7% of the C sh bz
class) and agnin none of these 13 kernels showed any 4x to wx
variegation, As explained above, variesation 1s not expected in
these kernels,

Plant 4628K-2 was crossed to an A¢ ac plant carrying ¢ sh Bz Wx Ds
in a normal chromosome 9 and ¢ sh Bz wx ds in a rearranged chromosomse
9 (table 15-d), The appearance of the 79 C - ¢ variezated kernels
in the 3h Wx class is expected from the given constitution of this
plant, (Segregation of these 79 Cw-c kernels into the 2 classes,
3h Wx and shesh, Wx-wx, has not been indicated in the table,) These
C=c kernels have Ac Ac ac constitution, The Ds mutations ococur late

in development, as might be expected,

(n), Subeculture L

Plant 46281~1, which arose from a ¢ Sh Bz «#x kernel of tadle 3,
carried C ds Sh Bz Wx Wx Bz 3h De2 in a Nuplication chromosome 9 and
C ds sh bz wx ds in a normal chromosome 9, Two allelic .ic loci were

present (Ac Ae¢)., This plant was crossed t: a C sh bz wx ds ac female



Table 15«4

e-c. 81 Bz wx 48

Pl

AC 8C 2 X 4628E-2 ¢

¢ Sh Bz Yx D=

4435«1
; C Sh ix l C sh 4%
Cross ! nan-varic- | C=¢, Sh{-sh)* and

. gated | Nx!-wx) C sh wx
; | non-varie-
é ; gated
! H

4435-1 x 4628K-2 = £20 5 79 | 137

* Some kernels are Shesh and Wx-wx variegated; others ere not,

as expected from constitution of ¢,
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plant (table 16-a) and to three ¢ sh Bz wx ds ac female plants

(table 16«b). The types of kernels appearing on the ears of these

test crosses have made 1t possible to wrlite the genic constitution

of the chromosomes ¢ in thls plant, Crossing over between the normal
chromosome 9 and the Dupliecation chromosome 9 in the reglion of the diatal
duplicated
frequenclies hetween the marked locil., The percentages in the marked
regions are given in tables l6-a and 16-«b, The explanatory supplement
accompanying each of these tables will make this evident,

No dx - wx variegation or extensive wx sectors regularly appeared
in the ¢ Bz areas of the variegated kernels of table l6-a, all of the
C bz areas were wx; none showed Wx = wx variegation. In the cross to
the ¢ sh 3z wx ds ac female plants, the Ds mutation in the ¢ 5h #x
kernels resulted in ¢ sh wx sectors, No #x « wx variezation was
present in the C areas and, as stated, all the ¢ areas were wx., Again,
large wx sectors were not appearing in the C areas, This type of
variegation would be expected if only one Ds locus were present and
ir its position were to the right of the proximal duplicated segment.
It should be noted that none of the ¢ Sh bz wx or C 3h Bz wx kernels in
table 16-a was C « ¢ varlegated, None should be wvarlegated for these
kernels should have a normal chromosome % with no Ds locus, These
C Sh bz wx and C Sh Bz wx chromosomes arose from a erossover in
regions 1 and 2, resnectlively. It should bc noted that no ¢ sh bz dx
kernels were produced, These would appear only 1f a »nollen grain
carried a double cross-pver chromatid (regions 2 and 3), Such a double
croas-over chromatid should appear relatively infrecuently. Ko such

chromatid was represented on this ear,



Table 16-a

C 43 Sh Bz #x Wx Bz Sh De®
Cshbzwxdsachﬁ-m%?ﬁ——————, A0 Ao ¢

43633 4628L-1

"

!
C 3h Bz #x |C BzeC b2, Sh=sh C Sh Bz wx C Sh bz wx C sh bz #x C sh bz wx

’ Wx-wx non-varle-
E gated : -
13* 125 74 10 o | 128

* Several have a few wx spots.



Supplement to table l6ea

I . 3

C ds Sh le lle Wx Bz 3Sh Ds

o

C 4s sh bz wx d;‘ T

Noneoroasovers C ds Sh Bz 4x ¥ix Bz Sh Ds = C

C ds sh bz wx as = C
Region 1 C 48 sh Bz iix Wx Bz Sh Ds = C
C d4s Sh bz wx - O
Region 2 C ds sh bz Wix x B2 Sh Ds = C
¢ 48 3h Bz wx 48 = C
Region 3 C ds sh bz wx fix Bz Sh Ds = C
C ds 3h Bz #x 4s =-

Summary:
Crossing over Region 1 = 4,4%
Region 2 =32,.8%
Region 3 = 5,7%

* Too high; probably includes some No Ds or No Ac gametes due to

losa or transposition of Ds or Ae,

¢
¥

B2-C bz Sh,Wx-wx

sh bz wx

B2=C bz,Sh, Wx-wx

Sh bz wx

Bz«C bz,ﬁh,ﬁx—wx

Sh Bz wx

Bz«C bz, 3h, #x-wx

Sh Bz Wx

128

10

74

13*



Table l6~b

Y,
¢ shﬂwx ds ac ¢ X 46281~ ¢

Cross CsShwWwx C-oc, Shesh, C Shwx C sh x C shwx  Odds
none-varie~  ixewx :
gated !
4347-4 x 46281-1 10 129 e 2z | 17 3¢
4418F-2 1 4628L-1 8 50 8 1 | 52 1 colorless dx-wx;sh
4418F~2 x 4628L-1 4 39 4 o . 73
Totals 22 218 150  3* | 242

* 1 has defective embryo; probably carries an abnormal chromosome 9.
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Table 17a

C ds sh bz #x Wx 3z Sh Ds® Ac ae
C shbzwxdsaec ¢ x C ds sh bz wx ds

4628L~2
Cross C Sh Bz Wx C Bz~C bz, 3h~sh, C sh bz #x C sh bz wx
non-varie- Wx-wx non variegated
gated {Aec ac ac) (Ao ac ac and {(Ae ac ac and
{ac ac ao) ac ac ac) ac ac ac)
4361~16 x 4628L-2 59 59 11 255
4366-9 x 4628L-2 37 34 11 245
Totals $6 93 22 500

Crosa-over region

C da sh bz #xi Wx Bz Sh Ds?

¢ ds sh bz wx :“"“M~-\M

Cross-overs: C ds sh bz wx Jx Wx Bz Sh Ds? Duplication chromosome 9
' C ds sh bz Wx ds Normal chromosome 9 = 82

Hormal chromosome class
Irosaovers

522
4,.2%

s a0



Supplement to tabls 18-b

¢ sh B2 wx ds as ¢ x C ds 8h Bz dx #x Bz Sh Da® 4Ac Aie ¢
C 45 sh bz wx

Nonecrossovers C 3h ¥x
C sh wx
Region 1 C sh #x
C 8h wx
Region 2 C sh wx
C 8h #x

Regions 1 & 8 C 3h wx

C sh wWx

LI

d

¥
C_Sh d4x Wx Sh De2

C sh wx as

Ax Sh Dsg
ds

#x 3h Ds®
ds |

ix sh Dsd

ds

#x Sh De®
ds

* (=¢, 3h-sh, dx-wx

= C sh wx 242

= QC«¢, Shesh, #x-wx

= ( 3h wx 160

® (=0, Shesh, ix-wx

« C shWx 2%

= (Ce¢, Shesh, Wx-wx

¢ sh ix 3

* Too high; probably includes No Ds, or No Ac J gametes due to loss

or transposition of Ds or Ao,

Summary of orossing over:

Region 1
Region 2

Doubles

s 36,7%
: 8%
; 0,724 (with no interference

would expeet 2,27%)
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Plant 4628L=2 waz similar to plants 4628K-]1 and K«2 in the genlo
and chromosomal constitutions of its chromosomes 9, It was heterozygous
for Ac (Ac ac). In crosses to C sh bz wx ds ac female plants, half
of the C Sh Bz Wx carrying kernels were Bz - C bz, Sh = sh, Wx « wx
variegated {(the Ac ac ac kernels) and half were non-variegated (the
a¢ ac ac kernels), table 17-a. again, in this cross, a small
percentage of the ¢ sh bz kernels were Wx (4,2%) and again, none of
these kernels were Wx « wx variegated, The reason for this has been
stated previously in the description of similar crosses involving
4628K~]1 and K-2,

dhen plant 4628l=2 was corossed to a ¢ sh Bz wx ds ac female
plant, the expected types of kernels appeared, table 17-b, Half of
the C 3h Wx kernels were non-variegated and half were C - c, 3h = sh,
dx = wx varlegated, In the varieguted kernels, all ¢ areas were wx
and no large wx sectors were regularly appearing in the C areas., The
13 ¢ sh #x kernels (3,9% of the sh class) were non-variegated, To
repeat, since they carry a normal chromosome 9 with no »Ds locus, no
variegation should appear,

Plant 4628L~2 was crossed to a ¢ sh dx, Ac Ac female plant, The
kernels resulting from this cross are indiaated in table 17-c, No
obvious C = ¢ varlegation could be observed in approximately half
of the C 3h kernels, These are probably the Aec Ao Ac kernelg, The
kernels showing C « ¢ variegation had a pattern of Ds mutations
characteristic of Ac Ac ac constitutions. -gain, it may be noted that
no C - ¢ variegation was present in the ¢ sh class of kernels.

Ho veriegation is exnected,



Table 17 b

¢ sh wx ds ae 2 x 4628L-2 o

™

Cross C 8h Wx | C=0, Shesh, #x-~wx ¢ sh Wx C sh wx
non-varis- non-varie
, ted __Rated
:""%ig‘ AG Ae and ac_ Ac and ac

4347-24 x 4628L-2 = 39 z 35 ; 13 317

Croas~-over recion

C ds sh ix¥  ix sh Ds R
C ds sh wx ds o o
Cross-over:
Duplication chromosome 9
C ds sh WX Wx 3h Ds
S -
Normal chromosome 9
C ds sh Hx N = 13

Total kernels = 404
Normal chromosome class : 330

erossovers : 3.9%



Tadle 17-~0

¢ sh ¥x

A0 A0 9 X 46281l-8 ¢

’ 'y 8.1 WX

Ac ac¢

‘Duplication ohromosome from ¢ |

Normal chromosome

Cross from d
« C Sh Wx Ce0,Sh=8h, WX C sh ix
Not odviously non-variegated
- variegated (Ac Ac Ac and
_{Ac Ac Ac) {Ae Ac ac) Ac Ac aec)
4355-20 x 4628l~2 5 59* 219

* 58 kernels are speckled with o; late Ds mutation

1 ¥ernel has an Ao ac ac type of C ... ¢ variegation, Seg V&Qélt M



Table 18

on J7
Plants arising from various kernels feem aelr-pollinatfgﬂaor plant 43068 (see Table 3).
Chromosomal and genie oconstitutions of plants of culture 4628; sub-cultures C to L.
Dup. = Duplication chromosome %, Nor, = Normal chromosome 9

Appearance of

Aotivator Table or page
Plant Chromosome 9 constitution constitution reference k;i::% :;gzewhich
Dup. I Dsl Sh Bz #x #x Bz Sh De® Table 7 -
4628C~-8 Ac Ac e AX
Dup. I Dsl Sh Bz #x Wx Bz Sh Ds®
1lg S 3 2
" peyo Do I Ds? Sh Bz ¥x Wx 3z 3h Ds Ac ac Table 8 I-C Bz-C bz,Shesh,
Nor. C ds sh bz wx ds I XWX
. sl s ix Wx Bz S 2
" D-11 Dup. I Ds® Sh Ba 7x #x 3z 5h Ds Aec ac Teble 8 I-C Bz~C bz ,Shesh,
Nor, C @s sh bz wx ds ix-wx
1 gh 1
" gy Nor. I De® Sh 32 wx ds Ae Ae Table 9 I sh wx

Kor., C De sh bz wx ds

-

» % -
" Fa 2 Nor. I @s Sh Bz wx ds ”? Table 10 (see page's) I Sh wx

Nor., C ds sh bz wx ds

4

For. I Dsl Sh Bz wx ds .
" G- 1 Nor. C ds sh bz wx 4ds Ac ao Table 11 I-C Bz~C bz,Sh-sh,wx

€2

4

Dsl 5h Bz wx ds Ac ac Table 11 1-C Bz-C bz,3h-sh,wx

Kor.

<2

bt

1 a
Ds+ 3h Bz wx ds Ac ac Table 11 I-C Bz=C bz,3h-sh,wx
ds s8h bz wx ds

" (e 3 Nor.
Nor.

(9]



4628H~]1
" He2
" Jel
" Je2
" K=l
" EK-2
" L=l
" L-2

Nor.
kKor.

- Nor,
\ Ror,

Ror.
Nor.

Nor.
Nor.

Dup.
Kor.

Dup.
Nor.

Nor.

Dup.
Ror,

c

Q

psl
ds

Dsl
ds

8h b3 WX peterorertilization

Table 18 continued

3h Bz wx
sh bz wx

3h Bg wx .
sh bz wx/

sh bz wx

Dsl sh bz wx ds

ds

ds
ds

ds
ds

ds
ds

ds
ds

sh bz wx ds

8h
sh

sh
sh

3h

sh

sh
sh

bz
bz

bz
bz

Bz
bz

bz
bz

Ax
wXx

Ax
wXx
ax
wXx

ix

#x Bz Sh Das?
ds

Wx Bz 3h Ds?
ds

4x Bz 3h Dg2
ds

#x Bz Sh Ds2
ds

AC ac

Ae ac¢

Not tested

a¢ ac

A0 AC

ac ac

AC AC

AC A&C

Table

Table

Table

Table

Table

Table

12

See page (%

See page

13

14

15

16

17

I-C Bz~C bz,Sh=-sh,wx

I-C Bz~C bz,Sh=sh,wx

I sh wx

I sh wx

C 3h Bz dix

¢ 8h Bz dx

C Bz-C tm,3h-sh,
AX-wx

C Bz-C bz, Sh~sh,
AX=-WX
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5. Considerationf of the events responsible for the transposition

of the Ds locus

The genetle analyses of the plants in culture 4628 has allowed a
reconstruction to be made of the genlce and morphologieal constitution
of the chromosome $ in the mother plant (4306). All the tested plants,
except 4628C~9, had one normal chromosome 9 carrying C sh bz wx, The
eonstitution of the homologous chromosome ¢ in some of the sub'eultures’
(D, £, G and H) could be anticipated from the type of varilegation
appearinzg on the kernels from which these plants arose, The constitu-
tions of plants in sub=cultures ¥ and I could likewise be antlcipated
within th: scope of several aimple alternatives, The plants in sube
cultures K and L could have a number of different chromosomal and
genic constitutions, To determine the exact conatitutions of each
plant would require the tests that have heen desoridbed adove,

Figure 1 has been constructed to make this anticination readily
appreciated, OSubecultures D and E probably recelved a non~crossover
Duplleation chromosome 9, Plant 4628I«2 and L=l received chromosomes
arising from a crossover in region 2 In the mother pnlant, The crossover
chromatlid in 4628I-2 1s the reciprocal of the one present in 462811,
Region 4 has the longest unit c¢rossover distunce, .. crossover in this
region would give rise to a morphologicaelly normal chromosome 9 with
I B@l 3h Bz wx and a Dupliocation chromosome 9 with ¢ da sh bz x dx 3z 3h
Dsa. These two classes of reciprocal crossover chromatids should be the
most frecuent of all of the crossover classes of chromatids and there-
fore they should be the most frequent ones recovered in a self-
poellination or an outcross, Although the numbers ars few, the analysis
of the genic constitutions of the chromosomes ¢ in the plants in sube-
cultures ¥, G and H and in sube~cultures X and 1 are in acreement with

thls expectation,
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Cross«over chromatids recovered from plant 4306,

I Del sh bz wxj Normal chromosome 9§ Plant 462812

Region 2
C 4s 3h Bz #x Wx 8h De®; Duplication chromosome 8, "lant 4628L=1
I Ds! Sh Be wx; Mormal ohromosome 9: Plants 4028Fel, Gel, G2,
Region 4 Om3, Hel, He2

I ds sh bz #x Wx Bz 5h De?; Duplication chromosome 9,
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The order of the genes in the proximsl segment has been glven
little consideration in the preceding discussion, It is necessary
to indicate, therefore, why this order is required and why the
particular marked locl have been placed in thls segment, The unalysis
of the synantie conrigurations'or a normal chromosome 9 and the Dupli-
cation chromosome 9 In the heterozygous plants (pages } and the
analyses of the chromosomal and genlc constitutions of the recovered
erossover chromatlids along with their frequencies, has indicated the
composition and order of genes in the distal of the two dupllicated
segments, It 1s composed of a unit of the normal short arm of
chromosome 9 that begins just to the right of the I locus and extends
to a locus anproximately 4 units to the right of Jx, It is presgent
in the Duplication chromosome 9 in the normal order, as these studles
have shown, 4 D8 locus 13 present at the Jjunction of this unit with
the distal third of the short arm, In other words, the Duplication
ohromosome 9 has a normal gemlc and chromosomal comnosition from the
end of the short arm to a position approximately 4 orossover units
beyond «x with the exception, however, that a Ds locus is present Jjust
to the right of the I locus,

The proximal duplicated segment must contain 3h, Bz and vWx. The
presence of iWx in this segment Is indicated by the crosses of 4628K-1,
Keg and 1«2 to C sh bz wx female nlants, If no Wx locus were present
in this segment of if wx were present, one should obtain some C S8h Bz wx
kernels and those having Ac should be C Bz - C bz variegated, They
should appear in approximately 4% of the C Sh Bz class for they would

be the reclprocals of the C sh bz Wx kernels:
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Such kernels would not appear, however, if a Wx locus were carried by
the proximal duplicated segment, Such kernels did not appear in the
crosses, It could be concluded, therefore, that a Wx locus must be
present in this segment,

3h and Bz loci must likewise be present in this segment, The
evidence for this is apparent from several considerations., It 1is moet
obvious, of course, in the phenotypes produced by the Duplication
chromosome 9 in plants 4688Kel, K-2 and L-2, It is the Sh and Bz loel
in this proximal segment that accounts for the Sh and Bz phenotypes that
appear in the kernels from which each of these plants arose and in the
kernels having the Duplication chromosome 9 in crosses of these plants
to sh bz plants,

Neither I nor C can be present in the proximal duplicated
segment, The absence of a C locus in this segment was conslidered on
page Q@ . The absence of an I locus in this segment is apparent from the
phenotynes that result from a Dal mutation in an 1 Dal 8h Bz Wx #x Sh Bz
ne® / C sh bz wx / C sh bz wx, At ac ac kernel, a Dsl mutation deletes the
I locus distal to Dsl. The resulting ohenotyve is C. Again, if I were
present in this segment a Duplication chromosome 9 wlth the constitu-
tions shown to be present in sub-cultures 4628 K and L would not be
recovered, These chromosomes have no I locus in the proximal segment,

Neither an I locus, nor a C locus, therefore, is present in the proximal

segment ,



*»27=

All of these considerations point towards the exac’ composition of
the two segments with regard to the loci they carry. The position of
breakage that could give rise to such serments 48 also indicated, The
distsl segment extends from a position just to the right of I {demarked
by the ingerted Det locus) to a position 3 or 4 crossover units to the
right of the 4x locus in this sesment., Crossing over between a normal
ehromosome 9 and the Duplication chromosome 9 is normal in kind and

relative frequency within this distel sesment, as the tables have

shown, The crogsover unit dlstance between this distal Vx locus
and the Junctlon with the proxima) segment in the plants heterozygous

for the Duplication chromogome 9 is the same as the crossover unit
distance between Bx snd Ds-standard in plants with two normal chromoe

somes 9, A summary of the oross over nercentages in this reglon,

that oecurred in plants 4628K-l, ¥-2 and J=2 where it could be
deternined, 1s given in table 19, The Jjunction of the two segments is
marked by the position that Dsestandard oceunies in a normal I Sh Bz Wx
J8 chromosome., As shown in tables 1 and 2, the chromosome 9 in plant
4108C-1 that carried I 3h Bz Wx and De, was normal in 1its nenetioc
behavior and had Ds at the standard location. The presence of only two
recognizatle odd sametes was observed in the crosses of this plant,

One of these had the duplication that arose from an aberration occourrinz
within this I Sh Bz #x Ds chromosome, In this Duplication chromosome 9,
the roximal segment has the same genes within it as the distal segment,
This indicates that ghromosome breakage occurred in a cell of the

parent plant (4108Cel) at the Ds locus and also at a position just

to the right of the I locus., This was followed by fusions of broken
ends that at the same time included a transposition of a NDs locus

between two of these ends, Defore this event may be reconstructed,



Table 19

Summary ef table of per_cent crossing over between the distal Vix

locus and the end of the distal duplicated segment bdased on the

recovered normal chromosomes 9 1n crosses of plants 4628K-1,
4628K«2 and 4628L-2

C ds sh bz ¥x #x Bz Sh Ded

- T
C ds sh bz uxT T e—
HQO\ .
ocrossing over region
Cross C sh wx ¢ sh ix Percent

crossing over

4362C-3 x 46268K-) 323 8 2.4
4365-1 x 4628K-) 150 1 0.66
4361-11 x 4688K-2 132 4 2.9
4347-6 X 4628K-2 214 3 1.4
4462C-2 x 4628K-2 213 13 5.7
4361-16 x 4628L-2 255 11 4,1
4366=9 x 4628L-2 245 11 4.3
4347-24 x 4628L-2 317 13 3.9
Totals 1849 64 3.3

Total kernelss 1913
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it 1s necessary to inquire into the order of the genes in the proximal
gsegnment,

The order of genes in the proximal segment has been determined from
two general types of evidence: <first, the type of veriegation patterns
in the kernels having the Duplication chromosome 9 and secondly, the
tyoes of chromatids that plants heterozygous for the Duplication have
produced, The order could dbe (1) I psl sh Bz #@x Sh Bz 4x Ds® or
(2) I Ds! 3h Bz Wx d4x Bz Sh Ds®, If (1) were correct, it would be
difficult to explaln how the large wx areas could arise that frequently
appear in the C Bz sectors in the I - C B2 - C bz, Sh -« 8h, ix = wx
variecated kernels of tables 7-a and 8, If the second of the two geniec
orders was present, Just such wx reglons should appear because the
breakage~fusion~bridge cycles that are initiated by psl mutations
should often result 1n deletions of the two #x loci from some cells
while retalining the proximal 3z locus. In the crosses indicated, the
resulting cells would be C Bz wx, If order (1) were present, the C Bz
sectors that are variegated should have some C bz areas within them
that are Wx « wx variesated, As stated earlier, no such C bz areas are
prescnt, ill of the C bz areas are wx, If order {2) were present, all
the C bz areas within the C 32 sectors should be wx for the Wx loci
should be lost from some cells by the breakapge-fusion-bridge mechanism
before the proximasl Bz locus is lost. In other words, Bz will not be
lost bvefore the ix locl are lost, In the crosses of plants 4628 kK.l,
K-Z and L-2 to C sh bz wx plants, no large wx areas appeared in the T Bz
sectors of the varlegated kernels and none are expected as thers is no
Ds locus to the left of Ds? that, by mutation, could initiate a
dicentrioc chrommtid having Bz and #x in the reglon between the two
centromeres, These several observatlons, then, strongly support the

given inverted order of the gecnes in the proximal segment,



Figure 2

Types of chromatids that should be produced by crossing over with order of gemes (1) and {2)
in Buplieation chromosome 9

Type (1) order

A, Synapsis of distal segment of Duplication
chromosome 9 with homologous segment in
the normal chromosome 9
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Type (2) order

A. Synapslis of distal segment of Duplication
chromosome 9 with homologous segment in
normal chromosome 9
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Dsl sh bz wx ds
ds 3h Bz 4x 3h Bz

Dsl Sh bz wx ds
ds sh Bz %x Sh Bz

Dsl 3h Bz wx ds

ds sh bz ix Sh Bz

psl 3h Bz %x ds

ds sh bz wx 3h Bz

Figure 2 continued

Region 2

Hormal chromosome

ix Ds? Duplieation
chromosome

Region 3
Normal chromosome
Wx Dsl Dunlication
chromosome

Reglon 4
Normal chromosomns
ix Bal Juplication
chromosome

Reglon 5
Normal chromosome
Wx Ds® Duplication

chromosome

(&)

(@

Region 2

psl sh bz wx ds
ds Sh Bz #x Wx Bz Sh Ds®

Region 3
Dsl Sh bz wx ds

ds sh Bz &x 4x Bz Sh Ds®

Reglion 4
Dsl Sh Bz wx ds

ds sh bz dx Wx Bz 3h Ds?

Region 5

Dsl sh Bz vx ds

ds sh bz wx #x Bz 3h 983

Normal chromosome

Duplication
chromosone

Normal chromosome

Muplication
ghromosome

Kormal chromosome

Duplication
chromosome

Normal chromosome

Dunliecation
chromosone



B, Synapsis of proximal segment
of Duplication chromosome ¢
with homologous segment in
Rormal chromosome 9
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Pigure 2 continued
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All single crossovers would give a
dicentric chromosome and an acentric
fragment. The dicentric chromosone
would be deficient for the terminal
third of the short arm.
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